STATICS OP A PARTICLE.-ATTRACTION.    195
The species of shell which it Is" most convenient to employ in the subdivision of a homogeneous ellipsoid is bounded by similar, similarly situated, and.concentric ellipsoidal surfaces; and it is evident from- the properties of pure strain .(§ 141) that such 9. shell may be produced from a spherical shell of uniform thickness by uniform extensions and compressions in three rectangular directions. Unless the contrary be specified, the word 'shell' in connexion with this •subject will always signify an infinitely thin shell of the kind now-described
638. Since, by § 47$, a homogeneous spherical shell exerts no attraction on an internal point, a homogeneous shell (which .need not be infinitely thin) bounded by similar, and similarly situated, and concentric ellipsoids, exerts no attraction on an internal point
For suppose the spherical shell of § 479, by simple extensions and compressions in three rectangular directions, to be' transformed into nn ellipsoidal shell. In this distorted form the masses of all parts are reduced or increased in the proportion of the mass of the ellipsoid to that of the sphere. Also the ratio of the lines JffPt PK is 'unaltered, § 139. Hence the elements Iff) KL still attract P equally, .and the proposition follows as in § 479,
Hence inside the shell the potential is constant
637. Two confocal shells (§ 535) being given, the potential of the first at any point, P, of the surface of the second, is to that of the second at,the corresponding point, f>, on the surface of the first, as-the mass of the first is to the mass of the second. This beautiful proposition is due to Chasles.
To any element of the mass of the outer shell at O corresponds an -element of mass of the inner at y, and these bear tne same ratio to the whole masses of their, respective shells, that the corresponding, •element of the spherical.shell from which either maybe derived bears to its whole mass. Whence, since Pq => Qpy the proposition is true for the corresponding elements at Q and #, and therefore for the entire .shells.
Also, as the potential .of a shell on an internal point isiconstant .and as one of two cpnfocal ellipsoids is wholly within the other: it follows that the external equipotcntial surfaces for any such shell are con,focal ellipsoids, and therefore that the'attraction of the shell on an external point is normal to a confocal ellipsoid passing through the •point
538. Now it has been shown (§ 495) that the attraction of a shall on an external point near its surface exceeds that on an internal point infinitely near it by 4-n-p where p is the surface-density of-the shell at 'that point. Hence, as (§ 536) there is no attraction on on internal point, the attraction of a shell on a point at its exterior (surface is; 4irp: or ^wpt if p be now put for the volume-density, and/ •jfor the (infirijtely small) thickness of the shell, § 495. *Froin tlti's it is easy to? obtain by integration the determination' of the whdle .attraction of a homogeneous ellipsoid on an external particle."cj»fnlnece  s\f   tKto   frrnnefrtrmnfriAn    in   t\\n, frViArtrtr   rif   tilnftrift circuit."   De Morgan, Cambridge and Dublin Mathematical Journal,'
